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Figure S1. (a) 7Li and (b) 19F NMR of wet MeCN2.5−LiTFSI (>50 ppm water) prepared with as−purchased LiTFSI before and after 
exposure to Li metal. A significant shift in the resonance of both 7Li and 19F is observed after exposure to Li metal due to the 
decomposition of the electrolyte. A visible color change is observed as shown by the photograph inset in (a). The dry MeCN2.5−LiTFSI 
(<15 ppm water) prepared with dried LiTFSI does not exhibit a color change upon exposure to Li metal. 
 
 
                                      
Figure S2. The first 10 cyclic voltammograms (CV) of a Li-S@CMK-3 cells scanned at 0.1 mV s−1 with (a) the solvate electrolyte, 
(MeCN)2‒LiTFSI, and the solvate diluted with TTE at volume ratios of (b) 2:1, (c) 1:1, and (d) 1:2 (solvate:TTE).  
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Figure S3. Raman spectra of several concentrations of LiTFSI in MeCN up to the (MeCN)2‒LiTFSI at 3.98 M. The concentrations 
shown are 3.70 M, 2.47 M, 1.85 M, 0.93 M, and 0.46 M. (a) The lower wavenumber region reveals a shift and intensity increase in the 
TFSI mode, a, to a new mode, mode b, due to coordinated TFSI. (b) The higher wavenumber region shows MeCN modes c, d, e, and f. 
Modes d and f grow in at the expense of mode c and e, respectively, due to MeCN coordination to Li+. Mode assignments can be found in 
Table S1. 
 
 
Table S1. Assignments of Raman modes in the LiTFSI concentration series in MeCN 
 Raman shift (cm−1)  Assignment  Ref. 
ID LiTFSI concentration in MeCN (M) Species Mode(s)  
 0.46 0.93 1.85 2.47 3.08 3.70 3.98   
a 739 739 740 739 739 739 739 TFSI S-N stretch + C-S stretch + CF3 bend 
1–4
 
b w w w 742 744 746 746 TFSI mode a, coordinated to Li+ 1–4 
c 2253 2251 2252 2253 2253 2256 2253 MeCN  C≡N stretch 
5,6
 
d 2276 2276 2276 2276 2277 2278 2278 MeCN mode c, coordinated to Li+ 7–9 
e 2291 2291 2293 2293 2293 2294 2296 MeCN C−H stretch 
5,6
 
f i 2305 2308 2306 2307 2308 2308 MeCN mode e, coordinated to Li+  
w indicates the mode was either absent or too weak to determine the position. 
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Figure S4. Raman spectra of the (a) (MeCN)2.5‒LiTFSI and (b) (MeCN)2‒LiTFSI neat and diluted with TTE at volume ratios of 2:1, 
1:1, and 1:2 (electrolyte:TTE). The spectra is fit with four component Gaussian functions to determine the relative peak area ratios 
associated with free MeCN and coordinated MeCN.  
 
 
 
Figure S5. Relative 7Li chemical shifts calculated by DFT for LiTFSI in MeCN in the dilute regime, the (MeCN)2‒LiTFSI solvate, and 
(MeCN)2‒LiTFSI diluted with TTE at a volume ratio of 1:1. As the LiTFSI concentration increases from the dilute regime to the 
(MeCN)2‒LiTFSI solvate, the 7Li chemical shift becomes more positive (deshields). Addition of TTE to the (MeCN)2‒LiTFSI solvate 
also causes the 7Li chemical shift to move to a more deshielded region. The shift to more positive ppm as the LiTFSI concentration 
increases and TTE is added is consistent with the experimental results.  
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